An image can be retrieved from number of features contained in it. But it depends upon its format, which features are best selected for the proper retrieval. In this paper, the RGB, HSV, YIQ and dithered images are retrieved using two computational retrieval techniques; DCT and Wavelet decomposition. When used DCT transformation technique, only HSV images are giving the best results, while when Wavelet transformation is used, the HSV, Dithered and YIQ images are giving satisfactory results, out of which from the accuracy point of view, HSV images are having maximum degree of accuracy in correct retrieval. After analysis, it is found that in DCT as well as in Wavelet decomposition techniques, the HSV images are correctly retrieved.
INTRODUCTION
Recently, with the advances in various multimedia technologies, such as high speed network, compression and new digital image sensor technologies, large image databases are being created by scientific, educational, medical, industrial and other applications. These large volumes of the images make difficult for a user to browse through the entire database. Therefore, an efficient and automatic procedure is a need for indexing and retrieving images from databases [1] .
With the development of the Internet, and the availability in image capturing devices such as digital cameras, image scanners, the size of digital image collection is increasing rapidly. It is very important to efficiently store and retrieve images for different application such as fashion design, crime prevention, medicine, architecture, etc [2] .
Content Based Image Retrieval (CBIR)
There are two approaches to image retrieval: Text-Based approach and Content-Based approach. Today, the most common way of doing this is by textual descriptions and categorizing of images. This approach has some obvious shortcomings. Different people might categorize or describe the same image differently, leading to problems retrieving it again. It is also time consuming when dealing with very large databases. Content based image retrieval (CBIR) is a way to get around these problems. CBIR systems search collection of images based on features that can be extracted from the image files themselves without manual descriptive. In past decades many CBIR systems have been developed, the common ground for them is to extract a desired image. Comparing two images and deciding if they are similar or not is a relatively easy thing to do for a human. Getting a computer to do the same thing effectively is however a different matter [3] . CBIR is a technique which uses visual content to search and compare images from large scale image databases according to the interests of users. In such databases each image is represented by a unique signature. Visual content of the image like color, shape, texture and spatial layout are widely used in CBIR [4] . The algorithms used in these systems are commonly divided into three tasks:
-extraction -selection and -classification
The extraction task transforms rich content of images into various content features. Feature extraction is the process of generating features to be used in the selection and classification tasks. Feature selection reduces the number of features provided to the classification task. Those features which are likely to assist in discrimination are selected and used in the classification task. Features which are not selected are discarded [5] .
The major issue in texture analysis is to compute the characteristic of a digital image that is able to numerically describe its texture properties. [6] 
FEATURE EXTRACTION OF IMAGES USING DIFFERENT FORMATS

Feature extraction in RGB
Basic idea behind these features is to split an image into tiles called cells and then extract a weighted histogram of gradient orientations for each cell. Defining multiple resolutions, Gradient computation and computing histogram of gradient orientations are the steps in feature extraction [7] . RGB colours are called primary colours and are additive. By varying their combinations, other colours can be obtained [5] . The image given below is the RGB image which is to be extracted from the database available.
Fig.1 RGB Query image
Feature extraction in HSV
It is essential to quantify HSV space component to reduce computation and improve efficiency. Unequal interval quantization according to the human color perception has been applied on H, S and V components.
In accordance with the different colors and subjective color perception quantification, quantified hue (H), saturation (S) and intensity (V) are obtained [8] . Hue ranges from 0 to 360 degrees, with variation beginning with red, going through yellow, green, cyan, blue and magenta and back to red [5] .
Fig.2 HSV image
Feature Extraction in YIQ
For a color image, the RGB model is the well-known color model. However, it is not a uniform color model. The YIQ model is more related to the human perception, since it can isolate luminance and chrominance. Hence, in this paper, the image retrieval is performed using YIQ model. Because a probability distribution is uniquely characterized by its moments, the color distributions of the Y, I, and Q components of an image can be represented respectively by its color moments. The first color moment of the i-th color component ( i =1, 2, 3) is defined by
Where
, , is the color value of an i-th color component of the j-th image pixel and N is the total number of pixels in the image.
The YIQ color space is adopted by the NTSC (National Television System Committee) video standard in reference to RGB NTSC [9] . The color space of YIQ images is given by:
Fig. 3 YIQ image
Texture Feature extraction from the dithered image
Image dithering is often used for commercial print products like newspapers and magazines. Many printers (e.g. laser and inkjet printers) can only put a series of single black dots on paper. Intensity is then regulated by the local density of the dots. This process is called dithering. However, when a dithered image is scanned, the interaction between the discrete scanning process and dithering may seriously degrade the image. Dithering and scanning are often both periodic, leading to periodic interference artifacts. These can be removed by proper filtering in the spatial 2D Fourier domain. It is simplest to replace each pixel with a small array of random black dots, with the number of dots proportional to the intensity.
[10] 
TECHNIQUES FOR FEATURE EXTRACTION
Use of Wavelet transformation for feature extraction:
The wavelet transform is a multi-resolution technique, which can be implemented as a pyramid or tree structure and is similar to sub-band decomposition. There are various wavelet transforms like Haar, Daubechies, Coiflet, Symlet and etc. They differ with each other in the formation and reconstruction. The wavelet transform divides the original image into four subbands and they are denoted by LL(lowlow), LH(low-high), HL(highlow) and HH(high-high) frequency subbands. The HH subimage represents diagonal details (high frequencies in both directions -the corners), HL gives horizontal high frequencies (vertical edges), LH gives vertical high frequencies (horizontal edges), and the image LL corresponds to the lowest frequencies. At the subsequent scale of analysis, the image LL undergoes the decomposition using the same filters, having always the lowest frequency component located in the upper left corner of the image. Each stage of the analysis produces next 4 sub images whose size is reduced twice when compared to the previous scale. i.e. for level "n" a total of "4+(n-1)*3" sub bands are obtained. The size of the wavelet representation is the same as the size of the original. The Haar wavelet is the first known wavelet and was proposed in 1909 by Alfred Haar. Haar used these functions to give an example of a countable orthonormal system for the space of square -integrable functions on the real line [15].
3.2
Feature extraction using DCT: In general, neighboring pixels within an image tend to be highly correlated. As such, it is desired to use an invertible transform to concentrate randomness into fewer, de-correlated parameters. The Discrete Cosine Transform (DCT) has been shown to be near optimal for a large class of images in energy concentration and decorrelating. It has been adopted in the JPEG and MPEG coding standards [12] .
Fig 5. The 64 Basis Functions of an 8-by-8 Matrix
Horizontal frequencies increase from left to right, and vertical frequencies increase from top to bottom. The constant-valued basis function at the upper left is often called the DC basis function, and the corresponding DCT coefficient is often called the DC coefficient. The DCT decomposes the signal into underlying spatial frequencies, which then allow further processing techniques to reduce the precision of the DCT coefficients consistent with the Human Visual System (HVS) model. The DCT coefficients of an image tend themselves as a new feature, which have the ability to represent the regularity, complexity and some texture features of an image and it can be directly applied to image data in the compressed domain. This may be a way to solve the large storage space problem and the computational complexity of the existing methods [12] . In contrast, discrete cosine transform (DCT) of real data avoids complex arithmetic and offers ease of implementation in practical applications. Moreover, DCT can efficiently handle the phase unwrapping problem and exhibits a strong energy compaction property, i.e., most of the signal information tends to be concentrated in a few low components of the DCT [13] .
EXPERIMENT AND ANALYSIS
In this paper, the images that are similar to the query image of the plant as shown below is retrieved from the set of images. There is a set of 500 images including the HSV, YIQ and dithered images from which the query image is retrieved successively. There is a set of RGB image database given below through which the images which are similar to the query image are retrieved: Firstly, the RGB, HSV, YIQ and Dithered images are computed through Wavelet transformation technique, and after this DCT transformation will be used for image retrieval. The following results are obtained from above computational techniques.
Feature extraction using Discrete wavelet transform (DWT):
Now, Wavelet decomposition technique will be used for extracting the similar images. In the wavelet decomposition technique, the parameters; vertical component, horizontal component, standard deviation and mean are calculated from the approximation coefficients matrix cA of the wavelet transformed image which is obtained through Wavelet transforming of an image. The wavelet transformation performs single-level two-dimensional wavelet decomposition with respect to a particular wavelet (Haar). It computes the approximation coefficients matrix cA and details coefficients matrices cH, cV, and cD (horizontal, vertical, and diagonal, respectively), obtained by wavelet decomposition of the input matrix (Query mage). 
4.1.1For RGB images:
Fig.7 Retrieved RGB images using Wavelet Decomposition
The RGB images retrieved using Wavelet Decomposition is shown above. From the above result, it can be seen that the RGB images can be retrieved on the basis of vertical component of wavelet transformed image. 9 images are retrieved, out of which 8 are the correct one. Thus the accuracy of correct retrieval is 89%. 
For HSV images:
Fig.8 Retrieved HSV images using Wavelet Decomposition
Through Wavelet Decomposition, the above similar images are retrieved on the basis of mean, standard deviation, horizontal and vertical component of the decomposed image. It can be seen that all retrieved images are similar to the query image. RGB is an m-byn-by-3 image array whose three planes contain the red, green, and blue components for the image. HSV is returned as an m-by-n-by-3 image array whose three planes contain the hue, saturation, and value components for the image. Out of the above 17 retrieved images, 16 are of the correct one and only one image is of different plant. Thus the accuracy of correct retrieval is 94%.
Wavelets are functions generated from one single function ψ by dilations and translations. The basic idea of the wavelet transform is to represent any arbitrary function as a superposition of wavelets. Any such superposition decomposes the given function into different scale levels where each level is further decomposed with a resolution adapted to that level. Fig.9 Retrieved Dithered images using Wavelet Decomposition Out of the images in the data base, the above are retrieved after wavelet decomposition of dithered images. Here also, almost the images are similar to the query image. These images are retrieved on the basis of standard deviation and horizontal component. Out of 14 images retrieved 12 are the correct one. Last two images are of different plant. Thus the accuracy of correct retrieval can be calculated by the ratio of correctly retrieved images upon total images retrieved i.e 86%.
For dithered Images:
For YIQ images:
Now for YIQ images, the wavelet transform of the images are conducted and then required parameters are calculated to retrieve the correct images. From the above result of image retrieval, it can be seen that the YIQ images can easily retrieved on basis of horizontal and vertical component of wavelet transformed images. 15 images are retrieved, out of which 12 are the correct one. Hence the percentage accuracy of correct retrieval is 80%.
Feature extraction using DCT:
Now days, DCT is adopted by many compression standards such as JPEG, MPEG 1/2, H.261/H.263. The standard JPEG defined by the Joint Picture Expert Group is a commonly used method for the loss image compression for photographic images. The JPEG compression is a transform-based coding algorithm [17]. The images shown in fig.14 are retrieved RGB images when DCT transformation is used. Here query image is also given at the top. It can be seen that out of 6 retrieved images, only 4 are the correct one. Thus the accuracy for correct retrieval is ratio number of correctly retrieved images to the total retrieved images i.e. 67%.
DCT for RGB:
DCT For HSV
Now, DCT transformation of HSV images is also done. After the transformation, different parameters are calculated, on the basis of which HSV images are giving the best performance for DCT transformation technique. The above figure shows that 20 images are retrieved correctly from the database. Thus the accuracy of correct retrieval, which is equal to the ratio of number of correct images retrieved to the total number of images retrieved, is equal to 100%. Query Dithered Image Fig.13 Retrieved Dithered images using DCT Transform The above images are retrieved images using DCT transformation, in which it can be seen that all the images are correct. Thus accuracy of correct retrieval is 100%. As it can be seen that total 13 images are retrieved, out of which 11 are the correct one. Thus the accuracy of correct retrieval is given by85%.
DCT for Dithered Images
DCT For YIQ
Combining the result of Accuracy in correct retrieval
and accuracy rate
Accuracy in correct retrieval:
From the following details of the accuracy in correct retrieval, the accuracy in retrieval of different images in different formats can be easily distinguished. The most important thing is in correctness in retrieval of images which is covered in this section. 
Graph 1. Accuracy in correct retrieval
From the above graph, it can be clearly explored that out of the retrieved images in different patterns, HSV and Dithered images are giving 100% accuracy in correct retrieval when DCT transform technique is used but the number of images retrieved are less than DWT. In DWT, the response is average for all the formats and more images are retrieved than DCT.
Accuracy Rate:
It is important to know the retrieved rate of correct images, means that out of how many correct images available in the database, the correct number of images are retrieved. It will give the clear view of rate of correctness in the retrieval. 
Graph2. Accuracy Rate
From the above graph, the clear picture of retrieving techniques along with the formats can be seen. The graph is showing that DCT is best suited when HSV images are to be retrieved. As for other formats, DCT is not showing good performance. DWT is 80% for HSV and less for all other formats.
CONCLUSION:
As the demand of retrieval of similar images is increasing in internet day by day. A proper algorithm should be there to resolve this. This can only be done if it is known that which format is best suited through which retrieval technique. Here in this research, it is concluded that whenever HSV images are to be retrieved, DCT transform is best suited. But for other formats, DWT can be used as it is giving above average performance in correct retrieval. In future, other techniques like PCA, Gabor filters, etc can also be used for retrieving the images.
